SUMMARY The relationships between a history of egg or cows' milk allergy, positive skin tests to these allergens, and atopic illness were examined in a sample of 126 children. Positive skin tests were found more often in children with a history of egg or cows' milk allergy than in children with no such history. 40 children suspected of being allergic to egg or milk, by history or by positive skin tests, were tested by double-blind food challenge. 54 challenges were given to these children, and 26 (49%) were positive. Children suspected ofbeing allergic to egg had a greater incidence ofpositive challenges than children suspected of having milk allergy. Children with both a present history of food allergy and a positive skin test for that allergen were more likely to have positive challenges than children having only one ofthese indicators. Most children with positive challenges failed to satisfy Goldman's criterion of a minimum of three positive challenges because of the severity of their reactions. Less stringent criteria are needed for the diagnosis of food allergy in children who are particularly sensitive to food allergens.
The diagnosis of food allergy is a contentious issue. Various studies have shown that a patient's history of food allergy or even open food challenges may be misleading since his conditioned psychological response may confuse his physiological response. [1] [2] It has been suggested that accurate detection of the condition requires the use of double-blind methods,2 but results of only three such studies have been published.l -3 This paper examines two issues relating to the diagnosis of food allergy: firstly, the relationship between previous history of alleged food allergy, atopic illness, and reactions to skin tests; secondly, the incidence of positive food challenges among children suspected of being allergic on the basis of a present history or a positive skin test.
Materials and methods
Sample. The sample comprised 126 children. 44 were children with suspected food allergy and 82 were an unselected control group of outpatients or convalescing inpatients. Ages ranged from 3 months to 12 years, with a median age of 3 years.
Measurements. The study was conducted in two stages. Initially, mothers of all children were interviewed on a structured questionnaire which examined the child's history of adverse reactions to eggs and cows' milk, history of asthma, and history of eczema. Each child was tested with skin pricks using whole hen's egg and whole cows' milk aller- Method of challenge There were three challenge foods: placebo, egg, and milk. The base of the challenge foods consisted of 50 ml ProSobee liquid (Mead Johnson) to which flavouring had been added. This was made up to 100 ml with water for placebo, half a hen's egg and water for egg, and reconstituted skim cows' milk powder for milk. 6 g lactose was added to the placebo and egg drinks to control for lactose intolerance.
For a week before the challenge, and throughout it, each child remained on a diet free of any foods suspected of causing allergic reactions.
The child was first given a single-blind challenge with either egg or milk as appropriate, the dose being slowly increased until symptoms developed or the whole drink had been taken. The child remained under observation for several hours and if serious symptoms were observed, the trial was stopped. Children who continued the trial were tested for a 10-day period. Each day each child was given a flavoured soya bean drink by his mother. On 8 days the drink was a placebo and on 2 days it contained either milk or egg. For each day of the trial the mother kept a precoded diary describing symptoms displayed by the child (rash, vomiting, diarrhoea, 608 abdominal pain, wheezing), any other symptoms, the time the drink was taken, the amount ingested, and whether there were any dietary infringements.
Owing to lack of patient compliance, only 40 of the 53 eligible children were tested. 27 were tested with egg, and 27 with milk, 14 children being tested with both. particularly evident for children with eczema, who had 5 times the rate of positive egg skin tests compared with children without eczema.
Definitions
As it was possible that the associations between previous history of food allergy and skin test results were artificial owing to the common effects of both asthma and eczema, these associations were controlled statistically using partial correlation methods. This analysis showed that the previous history of food allergy remained related to skin tests. The correlation between previous history of egg allergy and a positive egg skin test was +0 50 (P<0-001) and when effects of asthma and eczema were taken into account this correlation fell to +0*32 (P<0 001). For cows' milk, the corresponding correlation between previous history and a positive skin test was +0O36 (P<0001), being reduced to +0.34 (P<0 001).
Results of food challenge. Fisher's exact test P>0 .05.
challenge: children with two positive indicators had a 50% chance of returning a positive challenge, in contrast to the 26 % chance for children with only one positive indicator. With these small numbers this difference is not statistically significant.
Discussion
The results showed that there were significant associations between a previous history of egg or cows' milk allergy and positive skin prick tests to egg and milk. Children with a previous history of food allergy more often showed positive skin tests than control children. There was also a relationship between previous history of atopic illness and skin tests: children with asthma or eczema showed positive skin tests more often than nonatopic children. However, the correlation between the history of food allergy and skin tests could not be explained by the common effects of atopic disease, since when the effects of asthma and eczema were controlled the correlations remained significant. Food challenge of children with either a history of alleged food allergy or a positive skin test to egg or milk showed that a substantial proportion were allergic to egg or milk or both. Just under half the number of challenges were positive. The likelihood of a positive challenge varied with the allergen tested and with the child's clinical indicators at the beginning of the trial. Children suspected of being allergic to egg returned a far greater proportion of positive challenges than children suspected of being allergic to milk: nearly two-thirds of egg challenges were positive compared with only one-third of milk challenges. Over 80% of children who had both a present history of alleged egg allergy and a positive egg skin test returned a positive challenge. In contrast, 42 % of those with only one of these indicators returned a positive challenge. Similar but nonsignificant differences were observed with the milk challenges. The findings suggest that previous history of allergic response and positive skin tests are prognostic of food allergy. The risk of a child being allergic given one or more of these indicators ranges from 26% for children with one indicator of milk allergy, to 80% for children with two indicators of egg allergy.
Finally, the results show the need to develop realistic criteria for assessing the effects of food challenge. Goldman et al. 5 have suggested that a minimum of three positive challenges are required to substantiate a diagnosis. In this study these criteria were unworkable as they could be met by only 5 of the 26 children with a positive challenge. In the remaining 21 children reactions were of such severity as to demand the termination of the trial before all three challenges were given.
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